HUMAN atherosclerosis has frequently been shown to be associated with derangement of some of the serum lipids. They may well have a bearing on the progression of the atherosclerotic process in man, but to establish this relationship is difficult.
Extensive work has been done on blood cholesterol level in clinically diagnosed cases of atherosclerosis. Cases of myocardial infarction and angina pectoris have been reported to be associated with hypercholesteremia.' High serum cholesterol values have been found in persons from a high socioeconomic group who are known to suffer a higher incidence of coronary heart disease.2 But these studies are of doubtful significance as most of them have been concerned with serum cholesterol levels after, rather than before, myocardial infarction and angina pectoris. Clinical studies alone cannot with certainty establish a correlation between serum cholesterol levels and the extent of atherosclerosis, since the clinical manifestations of atherosclerosis are only the ultimate conflagrations in a long smoldering process. The so-called " normal" population groups also show atherosclerosis at autopsy. The beginning and mild forms of atherosclerosis, which would be of greatest value in studying the possible relationship to concentration of cholesterol in serum, present no symptoms and cannot be diagnosed.
A method more critical than clinical diagnosis is needed to establish a relationship between blood cholesterol concentration and the atherosclerotic process. This is possible by comparing the degree of atherosclerosis seen at autopsy with blood cholesterol levels. The present study was undertaken to correlate the concentration of cholesterol in blood serum From the Cardiovascular Research Unit, Department of Medicine, Sarojini Naidu Medical College, Agra, India. with the degree of atherosclerosis seen at autopsy in the aorta and the corollary and cerebral arteries.
Material and Methods
Total serum cholesterol estimations were done on samples of blood collected before and after death in 20 The mean atheroselerotic index of the aorta and the coronary and cerebral arteries increased from low values in the early decades to maximal levels in the seventh decade. The mean atherosclerotic indices, i.e., the amount and severity of atherosclerosis in the aorta and the coronary and cerebral arteries, showed progressive increase with age.
The mean serum total cholesterol concentration rose progressively from the first decade to a maximum level in the fifth decade and subsequently declined. Effect of atherosclerosis: The mean serum total cholesterol showed a progressive rise from the first to sixth groups of aortic atherosclerosis, but, at the same time, the mean age for each group also increased. Since the amoumit of atheroselerosis in the aorta increased with age and the serum cholesterol concentration also rose up to the fifth decade, it is important to determine if the significant correlation between the concentration of serum total cholesterol and aortic atheroselerosis is a correlation with severity of atherosclerosis per se or is merely due to the effect of age, or both. In order to determine the sigImificance of the effect of age and atherosclerosis on the serum cholesterol concentration, the coefficient of partial correlation between aortic atherosclerosis and serum cholesterol with age excluded was calculated. No correlation could be found between the two, indicating that, whenl the age factor was removed, the positive correlation between aortic atheroselerosis and serum total cholesterol is statistically insignificant. 17 The frequency distribution (calculated as a percentage) of the concentration of total cholesterol in our selected cases has been compared ( fig. 1 ) with those we obtained in a study of serum cholesterol levels in a comparable group of healthy men of similar economic status and age.2 Comparison of the two curves offers strong support for our assumption that no significant change in the antemortem level of total cholesterol occurred after death, provided the blood samples were collected within 16 hours after death.
In the present study, the interrelationship between blood cholesterol levels and the amount and severity of atherosclerosis has been evaluated by comparison of blood cholesterol levels with the amount of atherosclerosis seen on direct visual examination of the blood vessel at autopsy.
Our findings of increased serum cholesterol levels from youth through middle age and to lower levels in older persons is in accordance with the results of most workers. The fall of cholesterol levels in old age does not necessarily mean that cholesterol level actually declines.
Keys et al.'8 explain this point by stating
that the elderly persons with low cholesterol levels were perhaps the survivors of a larger population.
In the present study, we did not find any significant correlation between the blood serum total cholesterol and atherosclerotic index as a representation of the extent and severity of atherosclerosis for any of the vessels studied. The mean serum total cholesterol concentration in the six groups of aortic atherosclerosis showed a successive rise but, when the age factor was taken into consideration, the correlation between atherosclerosis and serum cholesterol in these same groups was found statistically insignificant. In Iljinski2l observed high cholesterol levels in cases that showed progressive atherosclerosis with fresh deposits at autopsy but found normal levels in persons with regressive or fibrous modifications of atheromatous changes. Steiner and Domanski22 found the blood cholesterol of cases with atherosclerosis inconstant and widely fluctuated, whereas values in normal subjects remained relatively constant. Since the normal content of serum cholesterol is close to its saturation point,22 deposition of cholesterol may follow slight elevations above normal levels, while between times the blood cholesterol levels may be apparently normal. Summary Two hundred cases were selected from medicolegal autopsies for a study of the relationship of serum cholesterol to the amount and severity of atherosclerosis in the aorta and the coronary and cerebral arteries. A preliminary study of cholesterol before and after death in 20 cases showed a close parallel between the two when the sample of blood was taken within 16 hours of death.
The mean serum total cholesterol showed a tendency to rise from 122 mg. per cent ±16 in the first decade to 176 mg. per cent ±28 in the fifth decade. A statistically significant correlation was found between serum total cholesterol levels and age up to the fifth decade.
No correlation could be observed between the serum cholesterol level and the amount and severity of atheroselerosis in the arteries. When all the cases were divided into arbitrary groups according to the amount of atherosclerosis, a rise in the levels of mean serum total cholesterol was seen in the first six sucCirculation, Volume XXIII, June 1961 cessive groups of aortic atheroselerosis. But when age was excluded from the correlation between atherosclerosis and serum cholesterol, the interrelationship between the two was found to be statistically insignificant.
